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ABSTRACT ^ * 

* . Boys, aged 6-10 in regulaz; classes, who were judged 
as hyperactive by their teachers were pompared with matched 
non- hyperkinetic boys in terais of family background information and 
neurological fuiictlonlng* Parent interview data Were obtained on 109 
hyperkinet^ic and* 135 control^Ss^Srtxile 121 hyperkinetic and 142 ' 
control Ss underwent pediatric neurological examinations. Parent 
interview data gathered. included' medical history, prenatal 
expediences of mother, the S»s infant and preschool btetfavior, and 

' spcioecbnomic status (SES) • Although significant differences between 
groups were found on the neurological examination; there was a 
relatively low absolute ihcldence of ileurological pathology and it 
was of ,a diffuse nature, consisting primarily oi\ soft signs* This was 
seen to suggest immature psycho-physiological status, or' 
developmental lag« Xow SES was associated with hyperactivity in older 
(8-10 year old) hyperactive Ss; disturbance %n the family situation 
was present more often in hyperactive than in control S«s families; 

J^ovlSES an<i high family disruption scores were related within the 
hyperkinetic group. Findings suggested' that | social and environmental 
factors become more relevant to hyperactive behavior as a^e 
Increases, (KW) / 
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This rMMTch project rtpMMiits attwpt at txMinlng m group irtiich 
prMMts signif icwt problMis to •dneators of p r o-odol— coot chlldrm# Tho 
sreim undor dioeuaoioo avo InrpovklsiotiCt dUtMOtoblo and lopuloivo chlldroti; 
RooMM for ouch bolunriort la 9af olioglo instonoo^ '^eould roloto to gonotlc 
prodiopooltloMt po]ri>hol^iooI oqd/or phyoieml loooturityt qourologicol dys* 
fimotioot MotioMl dloturboaeo^' MTircMMtol doprivotion^ tooehor^-otodont or 
studAt^^dont Inedopot^billty or» conooiyobly^ oil or any coobioatlon of tho 
abovo. Cortalnly no aiollar of ohUdrm poaaoas tho'potontial for oicortlng 

'm latanao a nofatiw Infloanca in tho oM-aal claaaroo«« A aingla aueh child in 
a cttiaarooo of airarago also not only faila to loam iq> to hla potaotial^ hot on' 
alao ibitorforo with tho odoaatiooa]^ aicporlanoa of tha raoaiodar of tho elaaa«' 
Furtbort an atiioaphoro of rajaction and hoatlUty directed tovard aueh chlldrMT^ 
by both poam and adalta^ froqiMStly can dovolop. Such dovolopvant tonda to 
lowar aalfHMtoa* and Mtivation to both loam and achiovo« Thua^ m adoqoato 



aduoaliioaal adJiMtnont boocMo inoroaalngly worn tmlikoly« 

i . ■ ,. • " 

g«Mral foeiw of th* vammeeh pr«j«et mm to dwiym a b«tt«r 
•tm4in£ of tho hypwklMtie child fMt • fynctional vioiipoist. 8poelfi««Uy, 
tho pio Mjor miMM of tho utvOf vorot (1) to idofttify rolloblo dlfforoneoa 

f * 

botNtMN) pro-odoloocwit bojra who iforo soon ao doMnotratlag « Iqrporaetivo bobOTlcv 
•yndroM, mat Ikoyo »ot oo soor; and, (2) to look far aab-gpe^a of hjporactlTo 
chijLdmn which arc rolovant oduoatiooally* 

SatoNliy tboD, tho raaaarah waa oonoomod with an oxtoaaiva atady of pro- 
adAlaaoMit beya i« nerwl jmbl^e aehool daaaaa who vara jadgad aa hyparactiva 



- X - 



/ 



by tteir tMeh«n« Th« dlMfuibns of tb« p^j«et mstm •xtmwly brcNUl wd 
ill^ud^d th# folloiflns #lght variable c«t#8«»ri«tt 



J^^'^'lSy^ and cUttleal tMta« 

1 2« C»arlMMital MOtal ability jMaaiiras, 

3« ExpLrlMattl paraonality Maauraa* 
. Taacher^a ratings* 



Taachar^it rankinKs* 
€• «SocioMitrica« 
7« Kaurologjleal aicavinatioM. 
8« Patent - intarriaira • 



Tha ralationahip of tha two-^lattar ^arlabXaa to byparicinaaia will ba tha 
foew of tha p r a a at tt praaantatioo. ' That only tvo of .tha^aight catagoriaa of 
data win ba^^raaantad ia. a raflaetioo of tha fact that a total diaosaaloo 
would Mka for an axti a aa ly cvabaraos^ praaantation*^ Flirthar^ tha parant intar* 
rlair and nawological raa i t l ta aaa« to. ^ooipliMnt aaoh othar and^ Ip a mvm%^ 
adds naw inforMatioo about a population of hypanietiVa ehildran iti K^j^ular elaaaas. 



Mathodolocy, > 

t 

B]rpax4cioatia and Control Groap ai^jaeta vara aal#atad on tha baair of tha 



Siibjact Salaatioti 



dagraa to wbioh thay warn paroaivad by thair Xmm^MP% to axhibit olaawoon ba* 
bavlor iMking up a hyparaetiwa bahawior ayndroM* ^eifieally^ taachara in 
f^Gk^daa K tbrowgh 6 vara aakad to rata all of tha ohildran in thair claaaaa aa 
to l^ha ineldanea of fiva bahaTiorat hyparactivltyt diatraetabilityt iapjalalwityt 
^^^^jfttpradiatability, and axploaiiranaaa* A aix-point aeal.9 waa utilisad for aach ha* 
hawioTi ranging froM %ary fraquant or constant** ^to ^^napf rara or navar*** Tha , 
taachara vara alab aakad to taka tha aga of tha ohild into account} that is^ to 
rata tha incidaaoa of a particular b^iavior in rafaranca to i^t would ba axpatstad 
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in T^fmrmncm to what vould bm mxp%ctmd on the iNisis of the chronological 
aga of the child* Tha fiva erltarion behaviors wera aalactad bacausa thay 
vara found to ba tha tama aoat fra<iuantly ch^an km daacriptiya of hypar«* 

kinatic bahavior ayndroM tha litaratura ( Bandar » 1951} Eiaanbarg» 1957; and 

i 

Latter and Oanhfl!^^ 1957 )• Tha particular rating inati?mmt vas originally 
davalopad for uaa in a reaaarch on diffarmeas in sriaual parcaptiqp batwaan 
byparaetiva and hjrpoactiva navrologically<-diaturbad and '^normal pra^-adolaacapt 
boys (Finnaran^ 196H)« Sinea tha ratii^ scala instruftant was mada up of fiva 
aix*point scalds^ potential total rating adores ranged frq»^5 to 0^ inclusive, t 

Boya iNHre aelecflM fw potential Incloaion in the Hyperkinetic Group if their 

\ - ^ 

Man rating aco^eHl\ on the five aub-aaalea ««aa four or above; that is , if thay 

received a total rating acala score of at least 2Q out oiF a possible 30« Hyper*. 

kinetic subjects were chosen first; Control subjects wex^Hsi^hed with ^hen 

within three Moths of age and ware further restricted to those boys who received 

no individual sul>*scale acores of greater than thrM^ or a total accnra of not 

greater than fiftae»# F^hert vhanever pMaible« Hyparkinetie-Control Mtes 

Mrs asabsrs of ^e ssm olaaa* IVo Control subjects ymt% Mtched with each 

Hypex4ciMtic subject to incraaM the probability of the existjUdca of as many 

intact paira aa poaaibla after parental penniaaioc had been obtained^ Tha 

original teac^ier^a i^tinga were carried out by alaost all a l sM ntar y echool 

teachers in Gradea K throi^iS in the Kiagatcnt M«Y« Consolidated School 

District* Theee retings yielded data <m a total of 5^3% childrant 2832 boys 

and 2602 girls. It waa fnm tha pool of 2832 boya that the Hsgperkinetic sub* 

jects 'were chosen. vZn the study^ only boys were included because they presented 

worm of a problaa in the claaaroosi in tarM of hypet«ctivity» aa do cuMn ted by 



th* faet that thmy vM^consistently ratad hlgh«r than girls for all firm of 
tha hyparkiMtio diManaiona at all age lavals« ^ 

naturally « for tha puri^a of study ^ tha ra^^ild^lty and stability of 
tha taachar'a ^ratings vara critieal« Taat^ ra«*t;ast raliabillty pro^d 

adtqiiata (sadian r « #8<i9)« ModaYata stability for the boys was obsax*vad 

\ 

over a oM^yaar taat i>ariod (mala oadian r « .SSSK Tharsfore^ tbaaa data 
on raliability and\StabilIty auggaatad that tha defined Kyparkicetic Groiq> 
would aho«r sufficient ^cooaiatancy to alloif for further study* Further^ when 
^^aaeherU ratlnga era eo«[>ared with ^search aaaiftant^s ratin^a, and parentis 
ratinga on tha umm lihildrM uain^ the saM aoalea^ statistically significant 
a g r s eae nt vaa notad« 

Sttbjoats were selected at. ^rive age levels (6 to 10 yeara)* Within each 
age lanral there i^ere two gro^a ^ a Hypax4ciiietic ^rmq> and a IControl Groiq>« 
In tarm'^f^raaber of aabjactat parMt intarviaw data was obtained on boya 
(IM Hypericinetic mA 13S C^^^la). Ti«o Huadrad Siiety-^three boys subaitted ' 
to i^iatric aearological asiaataationa^ TSla tatal included 121 Hypw^ciuatic 
and 1%2 Coatrola* 



yarant lat ar v l aa a Sebedule 

^ Fareat iatarviawa vara condueted by alloying a s tr u ct u r e d interriew 
pr eaa d ure# The faaua uaa on sMklical biatory^ utiaaual experiaacea of tha 
SNithar fkrior to birtii« racaUacI behavior of tha child during infancy and 
prs^aabool yaars*^ Also included ware itaaa of a toci o aao no a ia nature^ as 
ualX aa paraot'a ratii«a of current btiiavior« Tha latter uaa analogoua to the 
t«aeh«r*« ratlog Miiti«M<| abowt. A total of IM Moamroo tioro^orivod frw 



tim pmrmat lsit«nrl«vs» ntrtbtr^ all liit«r¥i«mi mrm eoBduot^d in thm 
partnt^s h/cm by « tralMd sociologist* 

Tbo aoiirolo|lc«l liM mimSsdMtw§4 by m phytieiaD in thm child^s school* 
Thm procoduro consisted of 77 itsiss^ osch of vhlch could bs catcgoriBod mm 
**oorMl* or **pstfaological«'* For the purpose of analysis^ tbs 77 itssii Mrs 



dividsd into thrso ssctions - the first consisted of 11 Itens asked the child 



directly^ oraceming his mperienoes and self*percepticn« The second sectidn 
vas nade 19 of 56 itens vhi^ assessed newpological functioning* These included 
sections on facial nerve fonctioningt large nnscle fmction^ sensations^ coord** 
ination^ reflexea and gait* The third section consisted of 10 itens of a general 
pediatric aaturet for exsnple^ convwtional heart end Inng exsninatlons* 

y Results 
Parent InteiTieim 

To analjrse the parent 4ntenrie«r data^ each iten was conpsred I^^Miyper-* 
kin^ic and Control Group sid>jects^ Genwally ^ 3x2 Chi Squares analyiM uere 
utilised* The tech&lq^e una appropriate becMse either a partlcnlar variable 
was initially set up aa a dichotcnyt or becanie the initial nnltiple catelgory 
ayaten was found to be too' sensitive for the datOt resulting in a very Ion 
nuibers in sosMi of the cati«ories* Zn these eeses^ categorise were collapsed 
to. provide d^hotcnous data without serious loss of infomation* Even eot nany 
vsriabiss prodded catteries uhldi contained a relatively low pr o p or t ion of ^ 
both Hyperkinetic and Control children* It ahould be noted that c«>tain vsriables 
provided continuous dates ia thsse casest t^ tests were snployed for Hyperkinetic*' 
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Ciaitrol eoap«rlson« 

Statistically •iiaifleant diffaranoas batWMB tlia HyparklMtla and 
CMtMl Groi4>s Mfn% fomd vlth i^M^Met to e^rUin baekgroMid variables 
obtainad Ami tlM.parmt latarvlaw.. Tha aaat iaportant aaeh flndlngaf' ara 
tha fallowing aixt ' 

1« A .larger proportloa of oldor («km t to 10 jfonm) Iqrporoetliro * 
ohildrra iforo fvwA^wmm, from tho Iomw two ooclo-^ooonosie ImfrnXm mn 
doflMd hy Hollli«iboo4 (1957). This findliig 1« In tbo oontiict of a lai««r 
proportion of ohUdhM ftroo thooo tifo lonor oooUl ImniXm In tbo oldor ago 
gMq^ lo both tho Hyporidootie «od Cootrol ootogorioo« 

2« A loTfor proportion of Hyperlciootio ohildran doMMtrotod a coih* 
• t olla t lo n of faetoro aaooelatod with tho proiioooo of dlatut^anoo or diavup- 
tioo in tho faadly altaation (FD Xndox) at all ago lovala. 



9. A laipgor proportion of Rjrparkinatio childrtn, naro obawi^ by tfaafk* 
paranta to ahow bohavloiNa pr^lMa ralatimtly oarly In tholr lifo hiatoryf 

A largor propovtlon of Ryportcinatle diUdraa imna jnd^ad to havn 
problana of both a biAiavloml and an aeadanie naturo in achool^ which booaao 
qiparont oarly in thoir aehool caroora« 

%. Within tha fl^fpw^Mtic Groiv a aignifioant rolationahip batwoan 
oooio i p g n onio atatna and fanily dianq>tlon waa foimd. Tha rolationahip waa 
that a largor proportion of ohlldraa ahowlng high fanily dlaroptlon aooroa 
^(8 or graator on an olgfat-poiat^ acala) oana fttm tha two Iv^v aooio-oooobnic 



l«v«ls« This MUtioDsblp WM ttMt •vid«r)t ct thm youngw agm Imwmlm irh«M 
•vbjttots with high fanily dlnmptlon Indiees cealag fro« uppw •oelo-«coiKMile 

6. With th« •xetptioQ of th« iMCMaity of oxygw atteinistrctlon «t birth, 
whoro the HyporiiriMtie ehlldron w«r* mop» highly roprtsontod, tb«r« mra no 
signifieant diff»roncM in tho prepw^iqn of Kyporkiao'tie eoaporvd to Ccmtrol 
Ghildron, in t«x««'of aMdieal history viri«ble>.> f^cwiHror, 'it ohrndd b« notod 
that tha <otal miabar of atudiaa* chiXdrM. raeaiving oxygaa traatiMnt was rmrf 
SMll (5 paroant). ■ 

* < . ' . * '■' 

HauroJLogiaal Enawiaatioo 

, StatistioaHy slgaifleaat diffavanoas hatwaaa tha Hyparkinatie and Control 
(^Udran wara also fbwnd on tha haurelogical axaaination. Tha aoat saliant of 
thaM findings ara praoantad balowt 

A largar proportion of Hypax4cinatie ^ildran danonstratad pathology 
in rai^onsf to fn«r qiiaatiods ralating to abaonwl faallogs oi^ axpariaacaa, 
sttch; aa dissy- spalls, trodl>la. with visio^, and paealiar aansatiobs. SoMwhat 

» * 

doaxpaotadly, « significantly l«rg«r propertioB of Control childraa rapoc^ad 
axpariandUg haadaeiias* 

f 

3, A larg^ar i»>^pertion of Hyparkinatie diildran wore judgad to avidaa^ ' 
pathology on oavrologieal itana ralating ^o hi-lataral synMtry, strangth of 
wSmu wisela greaps, antra oeolar aovanant, and tha carrying out of sinpla 
ccMMMids to toa^ earUitt parts of tha hody with tha digita. Thasa diffaraneas 
wfM pitrtieularly avidant and statistioaUy si^taificant only in tha two youngar 



•g* groups (6? and 7 jrMx^olds). ^ 

•A 

3». Afi, Dot^d previousiyt • larger proporticm of *H]fp«rkin«tlc Chlldred Vi*re 
judged th« •xnlali^ physician as ^»^^ractiv«^ distractable, and as davdlars* 
in drassing. This affaot wss particularlyN^vidant a^ ths older age levels 
evaluated (9 and jLO year olds)» 

Thex>e was a trendy as with family disturbance « for age^H^trolled above 
nedian pathology on the neurological exmiination proper to relate to socio* 
•eoncMic a«v«l in .th« Ifyp«r1ciii«tlc Group*. Sptclflt^ly^ th« finding was for the. 
pr<ls«aoc of such pathology to ba Rore asaooiatod with iowar so^io^aeononie "itatus. 

WW found tq ba atatistieally algaJ^f leant, botiravap, only anong the oldar ag« 
groiq>« rurtber^ fanlly disturbance and neurplogical pathology were found to be 
unrelated to each other in the Ifyperkinetic Group at either the younger or older 
age levels. / / ^. 

5. Whan tha IneldaneJ of individual pathological aign% from tKa nauro- ' 
logical aiu«iinjiti«m proper vara epaparad' by rank ordar correlation' for Hypar- ' 
klnatic and Control ehlldran, a poaitira md statistically aignlfleant eorrala- 
tion epaffleiaiit was <)bt«im|d (r « .731). Thia finding suggests that tha pattam 
of nanrologlcal sign Ineidanca in both tha Hyparkinatie and Control Groopa waa 
•tatlsV&eaUy sl»ll«>. 



6# Fitelly^.the genei^y^low incidenee of pathology uncovered by the 
MuroXogioal exaeination procedures should .be stressed* Vhile significant 
Hyp«c4ciiietio«Cotttrol Group differences were deflKmetrated^ considerable over* 
lap be^wenB the two gro^s roMiaed. This siseable proportfion was 25 percent 
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• » 

of thm HyptrklMtlc Grmq^t ^ ju^sMnt of nourological pathology wm Mdo fron 

IntorpMtoiion «ad Coaeliisiona 

* . .1 

'iftiMi tha Matilts of parmt int»rvi«wi and iMuro]»glcal •xmlnatiou ar« 



takan togathar. it jMMtld aaaa that tH^ uaual aaijuala of naurol^ieal daa^a; for 
axai^la. high favara, eonvvlalona, pra-n«tal and bir^ diffieultitia, not 
aaadgfOatild vith lqrp«Pktiiaai« la tha prjiaant iftudyS Kathar, tha aignlf leant eon- 
oeadtanoa appaw to ba nildly valatad to aoclal daj^ivation or diaorganiiMtion» 
and ara particiilarly airidaat at tha «<« lavaia t9 to 10 yaara). Significant 

diffieuXtlaa in i»tai>-p«raoMl intaractf«n ara alao ralatad, but eooXd ba tha . 
raajhlt aa wall aa a oaaaa of tha dlaorgw^fsad balUivlor. At any rata, although 



aocially<«alatad factors do aaaai to oontrlbuta aignlf ieantly to hypax^aetiva 
bahavioTii a aubatantial nua^ of »fpax4(iabtie childran had aitharj low faatlly 
dlaturbanea ladies XS> pareant), :and/«r> aim ftrcii high aoeio-aooiMMiip lavala 
Od piremt ). A aajor raaa^ tor this aiy^icaiMM of tha diffaraiBoa bat^n 
tba KypaiHcinatie and Copntrol Qrovqpa on tha fartily disturbanoa aaaaura, vaa that 

• . I 

only U porcont of Control childron badjihlg)^^Mlly disruption ocorotl* 

-At tho yotagor ago Irrolt vhort tho Hj^porkinotio and Control Grot^a vara 
tchmd to diffar aignlf ieantly aa to nite^ologieal raaoltatnauroloiirioal pathology 
and aoaio-ao<»oaie la^l vara not found to ba aignifieaatly ralatad, Howavar, 
at tha eldar aga lavala only tw» out of tha twanty-«na Hyparklnatlc ehlldran 
showing «^ian nwarologioai ^pathology eaaa fr^ tha highast thraa socio- < 
aoenoaic laivala. This aaaa trand^eaa ba (dMMrad In tha Control Groupa ae wall. . 



At thm yoitegtr Imrml^^ thm« Murologieal pathology was Msoelatod with 
fayporlilMo^; but not with toeloHMSoiMMiie statute At .oldor agW la^Nds» 
pathology (gaoarally at a irary lov abaoluta laVgl) W aaaoeiatad with aooio- 
•ooimic atatua^ but not with hyparaetiirity« Furihar^ it will ba vmmmibmtmd 
that aooio-aconon^e' atatjw ia ai(nifieantly aaaooiatad wttb hyparactiTity of 
tba old w but not tha youi^ar aga ia^la« At tha yoimgar aga lavala^ thaiit tBa 
Hjpwkinatie'^Qrotqp iiieliidaa a 8«b«gM^ of high aooio^oooMic ahildraa with 
aboTo aadian fi^uKH»logi(^^i^thology..jieor«$, whioh ia ibot praamt at tna oJ^jtr 
a8;a lavala» At.tha'oldar aga lairala* a awb«^groiip of high aoeio-aoonoMie high 
faaily dianq>ti^ ohildrah ar^ fcmd whidi was not 'praaant in yoimgar aga lavala, 

Thaaa findinck auggaat that aoeial and anTiroonantal ^faetora bacoM nora 
ralairant tp tba hjrparaat^ira bahairior of tha o^dar ago. larala. of .this atud^ 
Jf9 and 10 yaara). ^ Tha abora findings alao suggaat /that ^tha «ialning of nUuro* 
logical pathology t m tMaaimd by thasa procadtvaa tin tha noraal aobool aatting 
ia |iqttivoe«l and subjaot to « v«rl«ty of intwprotations. Om possibility is 
to atnaatara aiieh *^thdlogy** in dawalopsMital. tama^ aa baing aaaoe5.atad with 
tha ralactiva iiqurturity or of sloifar dairalopnant of payeho^yaiologiaal orgaai* 
sation^ rafthar than aa^indioating nMrologioal dyaAioetion in tha claasieal aansa« 
Tha findings supporting 'this 4ntifrpratation 'inolodai ^ , 

!• Tha ralativaly low jibaoluta incidanoa of id>aar^ nawrologioal 
pathology ^ ' o 



dlffuaa natnra of pathoJUigyi raoognisabla ayn^on pattama w4ra 
rotieaably abaant. Tha obaartad pathology ookaiatad priMril.y of tha ao-aallad 
"soft algna."* "'A ' 

IS - 

. - 10 - , . * , IP 



"\ ... 

IMthologiMl slfii ,'laeldrae* with IncrMs* In ag* 
111 both' th« HypMldii^c Mid Control ehlldrwi. 

■ Tb« sttttistiMUy sifBi/ie«Bt flBiWlt? la th« pattern of patho- 

lofleal sigB liMldMM In tho" HyporlclMtib and Control Groups. 

/ ■ ■ ■ ■ 

S. Tte lack of ladloatlons In tba hlstorloa of tha Hyp«rl> 
chlUran of iiaaMkl a fa aa d an t oonditiona of brain dawiga (auoh 'as trauna, 
ft««p, »M-M«al 4iffia«iittM). / 



/FtePthar, if tha nattrplWical patiMlogy tomA in this stn^ vita indaad 
Indiaativa of brain dawMta in tha elasaienl sanaa, inoraaaingly anallar pro- 
portions o^ ^Idma Ja n en a uat ing aucb pathology at^igh aga lavals would ba, 
•npaetad. This wmld ba.attPibntad to tha growing likolihood of thalr^ing, 
plaoad in qtaoial adnsstienal sattings as thair pathology baoan* inor^lngly - 
noro datrinantal to adoquata seholaatie fundtimlng. Attrition of both Hyp^r- 

V 

kinstia and Cantvol aHildran with high natirological pathology scoraa was not 
foisid to ba highar than tbat of tha otfaar ehildran. 

Misraorar, ona nicht *i9«ct that hypametirity aasoelatad' with nanrologlcal 

patholsfy would ba n«r« rolinbla and stabla tU«a, as conparad t© that with-. 

o«t Sttoh asnaeintad pathology. Suoh waa not foynd to bo tha oasai fs^prnxSam^y 

two-thirds of both^ho Daiirologi<»l and nen-nanrolegioal stib-groops of Hypar- 

kinatio ehildran haid at loast ooa aubfoquant^total ra-rating sdala seor«%t or 

\ ° » \ 

abova tba aot-off point of 20. This sana portion gananally hold anong an axtrano 

• ■ 

group of ehUdran licviag aera naurolagicai pathological signs iCaqual op groatar 
than aight) than any Oentrml Gfeonp ohild. Tha waigW^f avidoncae than, would 

aa«n to ba on tha aids of m intar^ratation of tha <^8arv»d n«uit>lQfrlcal pathology 
as indieativa of rolat Italy innaturi psycho-physiological 

- U - 



flitatus. 
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